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HsmTHSS".. ! HASS SPECTR *L INSTRUMENTAL CAPABILITIES 

S^^tSgiJEStF"™**™ °™»™-*-™*™ AMD 

D. McCurvin, R.E. Clement, V. Taguchi, E. Reiner D Sch.iunk.,™ 

Ontario. 9 " 0r * anlc -' " 5 R«ourc„ Rod, SixdllH, 

Ultra-trace determlnationa of chlorinatad dibemo-p-dioxlna 
(CDDs) and dlbensofurans (CDFs) in environmental samples art 
performed using th* technique of gas chromatography - mass 
spectrometry (GC-MS) . Many different GC-MS technique* have 
been •■ployed, including the uae of varioue types of mass 
analysers. The three analyser, that have been -oat extensively 
inveetigated include low resolution quadrupole (GC-LRMS) eye tew, 
high resolution, double- focussing systems (GC-HRMS) ; and tand.. 
mas. spectrometer ey.te.e (GC-MS-MS) baaed upon a dual quadrupole 
and collision cell (CAD cell) design. 

The capabilities of ths various GC-MS systems available for 
CDD/CDF determination are not the same. However, there is no 
singls system that is best suited for all applications. The 
advantages and disadvantages of each type of system are 
summarised in Table 1. Previous studies have shown some of the 
differences that exist between certain instrument types for the 
analysis of real sample. <i, 2) , m . jolnt . t(Jdy carrled oufc by 
the Ministry of the Environment and SCIEX a comparison of GC-LRMS 
and GC-MS-MS analysis of fly~a.h was made, it was shown that 
interferences detected by GC-LRMS were not detected in the 
GC-MS-MS data and it was also noted that the quantitative results 
obtained by GC-MS were consistently higher than those derived by 
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•baanca of interference, will ba -ad. between each inatru.ant 
typa. 

Preliminary work haa indicated a marked difference In 
dataction limits of dlffarant ease apactro.eter techniques 
(Tabla 2}. it haa alao been observed that tha operating 
sodas of certain instrument types affacta tha rasulta 
obtained from CDD/CDP analysis (3). T hla phano.anon will 
alao ba investigated in thia atudy. 






TABLE U COMPARISON OF RELATIVE CAPABILITIES OF CC-LRMS, GC-HRMS 
AnU 1*1,— HS— MS 



feature 


GC-LRHS 


GC-HRMS 


GC-MS-MS 


SELECTIVITY 


LOW 


HIGH 


MEDIUM 


SENSITIVITY 


MEDIUM 


HIGH 


HIGH 


SAMPLE THROUGHPUT 


HIGH 


LOW 


HIGH 


UNIQUE FEATURES 





EXACT MASS 

DETERMINATION 


SPECIAL 
SCAM MODES 


OPERATOR SKILL 


LOW 


HIGH 


MEDIUM 


COST OF EQUIPMENT 


LOW 


HIGH 


HIGH 



TABLE 2! R ^IVE c SENSITIVITIES OF INSTRUMENTAL TECHNIQUES 



AMOUNT 
INJECTED 



OBSERVED SIGNAL l NOISE 
I*MS HRMS MS -MS 



2,3,7,8-TCDD 


12 pg 


10 » 1 


12511 


100 tl 


OCDD 


24 pg 


15j1 


2511 


15:1 
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